Effects of serotonergic agonists and antagonists on corticotropin-releasing hormone secretion by explanted rat hypothalami.
Experimental evidence suggests that serotonin (5HT) is excitatory to the hypothalamic-pituitary-adrenal axis and that this effect involves activation of both hypothalamic corticotropin-releasing hormone (CRH) and pituitary ACTH secretion. The present study was undertaken to examine the mechanism by which 5HT stimulates the central component of the HPA axis. To accomplish this we employed an in vitro rat hypothalamic organ culture system in which CRH secretion from single explanted hypothalami was measured by specific radioimmunoassay (IR-rCRH). All experiments were performed after an overnight (15-18 hr) preincubation. Serotonin stimulated IR-rCRH secretion in a dose-dependent fashion. The response was bell-shaped and the peak effect was observed at the concentration of 10(-9) M. The stimulatory effect of 10(-9) M 5HT was antagonized by the 5HT1 and 5HT2 receptor metergoline and by the selective 5HT2 receptor antagonists ketanserin and ritanserin. The muscarinic antagonist atropine, the nicotinic antagonist hexamethonium and the alpha-adrenergic receptor antagonist phentolamine, on the other hand, did not inhibit 5HT-induced IR-rCRH secretion. The specific 5HT2 receptor agonist 1-(2,5-dimethoxy-4-iodo-phenyl)-2-aminopropane (DOI) stimulated IR-rCRH secretion in a dose-dependent fashion. The response was bell-shaped with peak of effect reached at the concentration of 10(-9) M. We also tested the ability of the 5HT agonist meta-chlorophenylpiperazine (m-CPP) and of the selective 5HT1A receptor agonist 8-hydroxy-2-(di-n-propylamino) tetralin (8-OH-DPAT) to cause CRH secretion. Although both m-CPP and 8-OH-DPAT stimulated IR-rCRH secretion in a dose-dependent fashion, several differences were observed when their effect was compared to that of 5HT. These included a different shape of the dose-response curve, a lower maximal stimulatory effect and a different maximal stimulatory concentration. These findings suggest that serotonin stimulates CRH secretion by explanted rat hypothalami and that this effect appears to be mediated mainly through a 5HT2 receptor mechanism.